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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention: 5 

This invention relates to a printing device capable of 
ejecting a liquid mixture composed, for example, of ink 
and a diluent toward a recording medium, and more 
particularly to an improvement in arrangement of noz- 
zles. 

Prior Art: 

So-called on<Jemand-type ink jet printer is adapted 
to form print images on a recording medium such as 
paper or film by ejecting ink droplets through nozzles in 
response to recording signals supplied to the printer. 
Recently, the ink jet printer of such a on-demand type 
has been rapidly prevailed due to its compactness or 
low manufacturing cost. 

USP 5,371,529 previously filed by the present 
applicant, discloses the printer of such a on<lemand 
type in which a gradation of recorded images is 
achieved by mixing ink and a transparent solvent as 
diluent at adequate proportions with each other immedi- 
ately before ejection thereof. In such a printer, a con- 
centration of the print images can be varied every 
recording dot, so that the printer is advantageous for 
obtaining a high quality duplicate of natural images such 
as particularly those from photographs. 

The printer is of a so-called intermixing type in 
which ink and diluent are mixed together in an interior of 
the ejection nozzle. 

Meanwhile, in the conventional intermixing type 
printing device, there has been a problem that natural 
mixing of ink and diluent and, therefore, mutual diffusion 
therebetween are likely to occur, because they are 
brought into contact with each other during a stand-by 
period. In order to overcome the problem, the present 
applicant has proposed, in the afore -mentioned USP 
5,371,529 the printer in which a one-way valve manu- 
factured according to an electro-forming method is dis- 
posed in a boundary region between ink and diluent so 
as to prevent occurrence of the mutual diffusion there- 
between during the stand-by period. 

However, it is often difficult to completely separate 
ink from diluent during the stand-by period only by the 
arrangement of such a one-way valve. In addition, The 
one-way valve has another problem that its manufactur- 
ing cost is high. 

OBJECT AND SUMMARY OF THE INVENTION 

The present invention has been accomplished in 
view of the afore-mentioned problems. 

It is therefore an object of the present invention to 
provide a printing device having a simple structure and 



capable of preventing occurrence of natural mixing of 
ink and diluent during a stand-by period of an ink ejec- 
tion process whereby mixing of ink and diluent and ejec- 
tion of a fluid mixture composed of the ink and the 
diluent can be carried out surely . 

In a first aspect of the present invention, there is 
provided a printing device including an ejecting nozzle 
with a first discharge opening and a metering nozzle 
with a second discharge opening, which are provided 
separately from each other to feed two kinds of fluids 
through the first and second discharge openings, 
respectively, the two kinds of fluids being mixed together 
to form a fluid mixture to be ejected toward a recording 
medium, wherein a distance d between the first and 
second discharge openings of the metering and eject- 
ing nozzles is in the range of 0 < d ^ 5V(S1) where S1 
stands for an opening area of the first discharge open- 
ing of the ejecting nozzle. 

In a second aspect of the present invention, there is 
provided a printing device including an ejecting nozzle 
having a first discharge opening and a plurality of meter- 
ing nozzles each having a second discharge opening, 
which are provided separately from each other to feed 
fluids through the first and second discharge openings, 
the fluids being mixed together to form a fluid mixture to 
be ejected toward a recording medium, wherein a dis- 
tance d between the first discharge opening of the eject- 
ing nozzle and the second discharge opening of each of 
metering nozzles is in the range of 0 <> d <, 5V(S1 ) where 
S1 stands for an opening area of the first discharge 
opening of the ejecting nozzle. 

These and other objects, features and advantages 
of the present invention will become more apparently 
from the following detailed description when read in 
conjunction with the accompanying drawings and the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, 
reference is made to a detailed description to be read in 
conjunction with the accompanying drawings in which: 

Fig. 1 is an enlarged sectional view showing a print- 
ing device according to a first embodiment of the 
present invention; 

Fig. 2 is an enlarged plan view of the printing device 
shown in Fig. 1 ; 

Figs. 3A, 3B and 3C are enlarged plan views show- 
ing various modifications concerning shapes of dis- 
charge openings of ejecting and metering nozzles; 
Figs. 4A, 4B, 4C, 4D and 4E are enlarged sectional 
views showing a sequence of mixing and ejecting 
operations of the printing device according to the 
first embodiment of the present invention; 
Fig. 5 is an enlarged sectional view showing a print- 
ing device according to a second embodiment of 
the present invention; 
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Fig. 6 is an enlarged plan view of the printing device 
shown in Fig. 5; 

Fig. 7 is an enlarged sectional view showing a print- 
ing device according to a third embodiment of the 
present invention; 5 
Fig. 8 is an enlarged plan view of the printing device 
shown in Fig. 5; 

Figs. 9A to 9C are views showing a printing device 
according to a fourth embodiment of the present 
invention; Fig. 9 A is a plan view showing the condi- 
tion in which a cover plate is removed therefrom, 
Fig. 9B is a front elevation of the printing device 
when viewed from a nozzle side thereof, and Fig. 
9C is a vertical section of the printing device; 
Fig. 10 is a plan view showing a base plate of a 
printing device according to a fifth embodiment of 
the present invention; 

Fig. 11 is a front elevation of the printing device 
shown in Fig. 10; 

Fig. 12 is a plan view showing a base plate of a 
printing device according to a sixth embodiment of 
the present invention; 

Fig. 13 is a front elevation of the printing device 
shown in Fig. 12; 

Fig. 1 4 is a rear view of the base plate shown in Fig. 
12; 

Fig. 15 is a plan view showing a base plate of a 
printing device according to a seventh embodiment 
of the present invention; 

Fig. 16 is a front elevation of the printing device 
shown in Fig. 15; and 

Fig. 1 7 is a rear view of the base plate shown in Fig. 
15; 

DETAILED DESCRIPTION QF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of a printing device accord- 
ing to the present invention are described in detail 
below by referring to the accompanying drawings. Inci- 
dentally, as will be clearly appreciated, the printing 
device described in the respective embodiments is pro- 
vided with an ejecting nozzle and a metering nozzle 
separately. In the printing device according to the 
present invention, ink and diluent are mixed together at 
an exterior of the ejecting nozzle. Such a printing device 
is hereinafter referred to as n non-premixing-type printing 
device." 

Embodiment 1 : 

In this embodiment, there is illustrated a so-called 
non-premixing-type printing device in which discharge 
openings of ejecting and metering nozzles are located 
in the same plane and a passage of the ejecting nozzle 
is inclined relative to that of the metering nozzle. 

As shown in Figs. 1 and 2, such a printing device 
has an orifice plate in which the ejecting nozzle 1 and 



the metering nozzle 2 are separately provided. The ori- 
fice plate 3 may be a plate-like or film-like member 
made of metal such as nickel or stainless steel, a 
ceramic material such as glass or silicon, or a plastic 
material such as polyimide or polyethylene terephtha- 
lete. 

The ejecting nozzle 1 provided in the orifice plate 3 
is in the form of a straight through hole extending in the 
direction of a thickness of the orifice plate 3. The eject- 
ing nozzle 1 is provided, at one end thereof, with a dis- 
charge opening 1a and, at the other end, with a supply 
opening 1b. To the supply opening 1b, a transparent sol- 
vent 4, for example, a diluent is supplied through a dilu- 
ent feed passage 5. 

On the other hand, the metering nozzle 2 is also in 
the form of a through hole and defines a flow path 
inclined relative to the diluent feed passage 5 which 
communicates with the ejecting nozzle 1 . That is, the 
metering nozzle 2 is provided at one end thereof with a 
discharge opening 2a serving as an ink orifice. The 
inclination of the metering nozzle 2 relative to the eject- 
ing nozzle 1 is such that the former gradually 
approaches the latter from a back side of the orifice 
plate 3 toward a front side thereof at which the dis- 
charge opening 2a is located. The inclined flow path of 
the metering nozzle 2 is formed, for example, by a laser- 
machining process. 

In order to produce the metering nozzle 2 inclined 
relative to the ejecting nozzle 1, the orifice plate 3, 
which is made of a polyimide film having a thickness of 
50 ^im, is radiated with a excimer-laser beam at an 
angle of 43 degrees relative to a normal line of the ori- 
fice plate 3, though the inclination angle of the metering 
nozzle is not particularly limited. 

The metering nozzle 2 is provided at the opposite 
end with a supply opening 2b to which a fluid, for exam- 
ple, ink 6, is supplied through an ink-feeding passage 7. 

It is desirable that the discharge opening 1a of the 
ejecting nozzle 1 is of a point-symmetrical shape in sec- 
tion from a standpoint of achieving the function to eject 
fluid droplets. In addition, in view of easiness in design- 
ing or production, the discharge opening 1a is prefera- 
bly of a circular or square shape in section. In this 
embodiment, the discharge opening of a circular shape 
is adopted. 

On the other hand, the metering nozzle 2 has a 
large degree of freedom with respect to the shape of the 
discharge opening 2a. The shape of the discharge 
opening 2a is not limited to a circular shape but any 
shape such as, for example, an ellipsoidal shape, a tri- 
angular shape or a crescent shape as shown in Figs. 3A 
to 3C is applicable. The discharge opening 2a having 
any of these shapes can be easily formed by varying the 
shape of a mask used in a laser-machining process. For 
example, if an intended shape of the discharge opening 
2a is a circle, it can be formed by using a mask having 
an ellipsoidal shape. 

Especially, in this embodiment, in order to prevent 
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natural mixing of the ink 6 and the transparent solvent 4 
during the stand-by period, the metering nozzle 2 and 
the ejecting nozzle 1 are separately disposed and a dis- 
tance d between the discharge opening 1a of the eject- 
ing nozzle 1 and the discharge opening 2a of the 
metering nozzle 2 is limited to the range of 0 < d <, 
5V(S1). preferably 0^d^5(|im), where S1 stands for an 
opening area of the discharge opening 1a of the eject- 
ing nozzle 1. If the distance d exceeds 5V(S1), there is 
possibility that a responsibility for accurately determin- 
ing an amount of ink is deteriorated. 

The opening area S1 of the discharge opening 1 a 
of the ejecting nozzle 1 is preferably in the range of 50 <. 
S1 < 40,000 urn 2 , more preferably 100 <, S1 <, 10,000 
^m 2 . The upper limit of the opening area S1 is deter- 
mined so as to obtain print images having a minimum 
resolution required. For example, the minimum resolu- 
tion required is 75 dpi at 40,000 jam 2 and 200 dpi at 
about 1 0,000 jim 2 . Accordingly, when the opening area 
S1 exceeds 40,000nm 2 , print images having the mini- 
mum resolution cannot be obtained. On the other hand, 
the lower limit of the opening area S1 is determined so 
as to assure the discharge of fluid mixture through the 
ejecting nozzle. When the opening area S1 is less than 

50 pm 2 , the fluid mixture cannot be ejected through the 
ejecting nozzle. 

The opening area S2 of the discharge opening 2a 
of the metering nozzle 2 is preferably in the range satis- 
fying the condition of 5/10,OOO^S2/S1<rlO. When the 
ratio S2/S1 of the opening area S2 to the opening area 

51 exceeds 10, ink spreads over an area surrounding 
the discharge opening so that an accuracy for metering 
the ink is deteriorated. On the other hand, when the 
ratio S2/S1 is less than 5/10,000, the amount of ink to 
be metered at one metering cycle becomes too small. In 
addition, in order to perform the metering of ink with a 
high accuracy, the afore-mentioned opening area S2 is 
in the range satisfying the condition of 
5/10,000<S2/S1<5. Furthermore, in order to accom- 
plish the high-accuracy metering of ink only at one 
metering cycle, the ratio S2/S1 is preferably in the range 
of 1/100^S2/S1^5. When it is required to reduce a min- 
imum concentration of dots recorded, the ratio S2/S1 is 
preferably in the range of 1/100<S2/Sl<1/2. 

Next, recording operation of the printing device 
according to the present invention is described by refer- 
ring to Figs. 4A to 4E . 

When the printing device is in a stand-by condition, 
the transparent solvent 4 and ink 6 form a meniscus 8 at 
the discharge opening 1a of the ejecting nozzle 1 and a 
meniscus 9 at the discharge opening 2a of the metering 
nozzle 2, respectively, due to a surface tension thereof, 
as shown in Fig. 4A. 

In the printing device according to the present 
invention, since the metering nozzle 2 and the ejecting 
side nozzle 1 are independently provided and the dis- 
tance d therebetween is limited to the afore-mentioned 
range, natural mixing of the transparent solvent 4 and 



6 

the ink 6 in the stand-by condition can be surely pre- 
vented without provision of complicated mechanisms 
such as one-way valve. 

Next, the manner that the ink 6 metered is mixed 

5 with the transparent solvent, is explained. An inner pres- 
sure of the metering nozzle 2 is raised by operating a 
pressure-applying means (not shown) such as a piezo- 
electric element or a heating element, so that the ink 6 
is metered as shown in Fig. 4B. The amount of the ink 6 

10 to be mixed with the transparent solvent 4 is varied by 
controlling a voltage value of voltage pulse or a pulse 
width impressed on the pressure-applying means. 

At this time, since the flow path of the metering noz- 
zle 2 is inclined relative to the ejecting nozzle 1 , the ink 

15 6 emerges from the discharge opening 2a of the meter- 
ing nozzle 2 toward the discharge opening 1a of the 
ejecting nozzle 1, so that the ink 6 is allowed to be 
mixed with the transparent solvent 4 due to an effect of 
surface tension. 

20 Thereafter, the application of voltage to the pres- 
sure-applying means provided on the metering side is 
interrupted, and a driving pulse is applied to another 
pressure-applying means provided on the ejecting side, 
so that the inner pressure in the metering nozzle 2 is 

25 lowered to a negative pressure while the inner pressure 
in the ejecting nozzle is raised. As a result, the ink 6 is 
separated from the fluid mixture 10 composed of the ink 
6 and the transparent solvent 4 and returned into the 
metering nozzle 2 so that the meniscus of the ink 6 is 

30 retracted to a position inside the metering nozzle 2, as 
shown in Fig. 4C. On the other hand, the fluid mixture 
separated from the ink 6 projects outwardly from the 
discharge opening 1a of the ejecting nozzle 1 , as shown 
in Fig. 4C. 

35 Successively, when the driving pulse applied to the 
pressure-applying means on the ejecting side is inter- 
rupted, the inner pressure in the ejecting nozzle 1 is 
reduced to a negative pressure. As a result, as shown in 
Fig. 4D, the transparent solvent 4 is retracted into an 

40 interior of the ejecting nozzle 1 so that the fluid mixture 
10 having a given ink concentration is ejected in the 
form of droplets. 

After completion of the ink ejection, as shown in 
Fig. 4E, the metering nozzle 2 is charged with a fresh 

45 amount of ink 6 whereby the printer is returned to the 
initial stand-by condition. 

Embodiment 2: 

so This embodiment shows a printing device which is 
of the same non-premixing type as that of the Embodi- 
ment 1 but in which discharge openings of ejecting and 
metering nozzles are not located on the same plane. 
As shown in Figs. 5 and 6, such a printing device 
55 also includes an orifice plate 13 in which an ejecting 
nozzle 1 1 and a metering nozzle 12 are provided sepa- 
rately from each other. The ejecting nozzle 11 is in the 
form of a straight through-hole and penetrates the ori- 
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fice plate 13 in the thickness direction in the same man- 
ner as the afore-mentioned Embodiment 1 . 

The ejecting nozzle 1 1 has, at one end thereof, a 
discharge opening 1 1a serving as a diluent orifice and, 
at the other end thereof, a supply opening 11b into 
which the transparent solvent 4 as a diluent is intro- 
duced through the diluent feed passage 5. 

On the other hand, the metering nozzle 12 is pro- 
vided within a protrusion 14 projectingly formed on the 
orifice plate 13. The protrusion 14 has a rectangular 
shape in front elevation and projects outwardly from a 
plane where the discharge opening 11a of the ejecting 
nozzle 11 is located. The metering nozzle 12 has such 
a configuration that a discharge opening 12a thereof is 
opened at a plane perpendicular to the plane where the 
discharge opening 11a of the ejecting nozzle 11 is 
located. This configuration makes it easier to mix the ink 
6 with the transparent solvent 4. The metering nozzle 12 
further has, at the other open end, a supply opening 12b 
which communicates with a ink feed passage 7 for sup- 
plying the ink 6 to the metering nozzle 12. 

Incidentally, the orifice plate 13 may be provided 
thereon with multiple plated layers each made of nickel, 
copper or the like. 

In the printing device of this embodiment, a dis- 
tance d between the discharge opening 1 1a of the eject- 
ing nozzle 11 and the discharge opening 12a of the 
metering nozzle 12 is so determined as to fall within the 
same range as described in the afore -mentioned 
Embodiment 1 . Similarly, an opening area S1 of the dis- 
charge opening 11a of the ejecting nozzle 11 and an 
opening area S2 of the discharge opening 12a of the 
metering nozzle 12 are so determined as to satisfy the 
same conditions as described in the afore-mentioned 
Embodiment 1 . In addition, the discharge openings 11a 
and 12a of the ejecting and metering nozzles 1 1 and 12 
can have various shapes as mentioned in Embodiment 
1. 

The printing device of this embodiment can be 
operated in the same manner as described in Embodi- 
ment 1 . 

Embodiment 3: 

This embodiment illustrates a printing device which 
is of the same non-premixing type as that of the Embod- 
iment 1 but in which discharge openings of ejecting and 
metering nozzles are not located on the same plane. In 
this embodiment, the metering nozzle is also arranged 
in an inclined relation to the ejecting nozzle. 

As shown in Figs. 7 and 8. such a printing device 
also includes an orifice plate 1 7 in which an ejecting 
nozzle 15 and a metering nozzle 16 are provided sepa- 
rately from each other. The ejecting nozzle 15 is in the 
form of a straight through-hole and extends through the 
orifice plate 17 in the direction of a thickness thereof in 
the same manner as the afore-mentioned Embodiment 
1. 



The ejecting nozzle 15 has, at one end thereof, a 
discharge opening 15a serving as a diluent orifice and, 
at the other end thereof, a supply opening 15b into 
which the transparent solvent 4 as a diluent is intro- 
5 duced through the diluent feed passage 5 in the same 
manner as described in the afore- mentioned Embodi- 
ment 1 . 

On the other hand, the metering nozzle 16 is pro- 
vided in an enlarged portion of the orifice plate 17 which 

10 has a larger thickness than that of a portion where the 
ejecting nozzle 15 is located. The metering nozzle 16 is 
also inclined toward the ejecting nozzle 15 to make it 
easier to mix the ink 6 with the transparent solvent 4. A 
discharge opening 16a of the metering nozzle 16 is 

15 opened at a slant surface 18 provided on the enlarged 
portion of the orifice plate 1 7. The metering nozzle 16 is 
provided, at the other end, a supply opening 16b which 
communicates with the ink feed passage 7 to introduce 
the ink 6 into the metering nozzle 16. 

20 Incidentally, the orifice plate 1 7 can be produced by 
subjecting a plastic sheet to a hole-forming process in 
which an excimer-laser is employed. 

In the printing device of this embodiment, a dis- 
tance d between the discharge opening 1 5a of the eject- 

25 ing nozzle 15 and the discharge opening 16a of the 
metering nozzle 16 is so determined as to fall within the 
same range as described in the afore-mentioned 
Embodiment 1 . Similarly, an opening area S1 of the dis- 
charge opening 15a of the ejecting nozzle 15 and an 

30 opening area S2 of the discharge opening 16a of the 
metering nozzle 16 are so determined as to satisfy the 
same conditions as described in the afore-mentioned 
Embodiment 1. In addition, the discharge openings 15a 
and 16a of the ejecting and metering nozzles 15 and 16 

35 can have various shapes as mentioned in Embodiment 
1. 

The printing device of this embodiment can be also 
operated in the same manner as described in Embodi- 
ment 1 . 

40 

Embodiment 4: 

In the afore-mentioned embodiments, there are 
described printing devices all having the orifice plate. 

45 However, the present invention is also applicable to 
printing devices having no orifice plate. Embodiment 4 
shows a so-called end-face type printing device having 
no orifice plate. 

In the production of such a printing device, as 

so shown in Fig. 9. a primary surface of a base 1 9 made of 
stainless steel or the like is grooved by using etching or 
the like methods to form two channels thereon. The 
thus-formed two channels serving respectively as a 
metering nozzle 20 and an ejecting nozzle 21 is covered 

55 with a cover plate 22 adhered onto the primary surface 
of the base 19. In this case, a distance between dis- 
charge openings of the metering nozzle 20 and the 
ejecting nozzle 21 is so determined as to satisfy the 
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same conditions as described in Embodiment 1 . Simi- 
larly, an opening area S1 of the discharge opening of 
the ejecting nozzle 21 and an opening area S2 of the 
discharge opening of the metering nozzle 20 are so 
determined as to satisfy the same conditions as 
described in the afore-mentioned Embodiment 1. In 
addition, the discharge openings of the ejecting and 
metering nozzles 21 and 20 can have various shapes 
as mentioned in Embodiment 1 . 

The printing device of this embodiment can be also 
operated in the same manner as described in Embodi- 
ment 1 . 

Embodiment 5: 

This embodiment shows a printing device which is 
a combination of the end-face type having no orifice 
plate, and the non-premixing type having a plurality of 
metering nozzles. 

Such a printing device has substantially the same 
configuration as that of the printing device described in 
Embodiment 4. 

That is, as shown in Figs. 10 and 1 1 , a primary sur- 
face 31a of a base plate 31 is grooved to form a first 
channel 34 which defines a diluent feed passage 32 for 
the transparent solvent as a diluent and an ejecting noz- 
zle 33 communicated with the diluent feed passage 32, 
a second channel 37 which defines a first ink feed pas- 
sage 35 for the ink and a first metering nozzle 36 com- 
municated with the first ink feed passage 35, and a third 
channel 40 which defines a second ink feed passage 38 
and a second metering nozzle 39 communicated with 
the second ink feed passage 38. The first channel 34 is 
so arranged as to be interposed between the second 
and third channels 37 and 40. The first to third channels 
are covered by a diaphragm 41 adhered onto the pri- 
mary surface 31a of the base plate 31 to finally define 
the respective nozzles and passages. 

Accordingly, similar to the preceding embodiments, 
the transparent solvent as a diluent is supplied through 
the diluent feed passage 32 to the ejecting nozzle 33. 
Whereas, the ink is supplied through the first and sec- 
ond ink feed passages 35 and 38 to the first and second 
metering nozzles 36 and 39, respectively. 

The afore-mentioned channel 34 is in the form of a 
droplet when viewed in top plan and has a relatively 
wide portion serving as the diluent feed passage 32 and 
a relatively narrow portion serving as the ejecting noz- 
zle 33 and gradually tapered in width toward an open 
end thereof. 

The second and third channels 37 and 40 are also 
of a droplet shape in top plan and further inclined rela- 
tive to the ejecting nozzle 33 in order to facilitate meter- 
ing and emerging of the ink and mixing of the ink with 
the transparent solvent. The second and third channels 
37 and 40 each have a relatively wide portion serving as 
the first or second ink feed passage 35 or 38 and a rel- 
atively narrow portion serving as the first or second 



metering nozzle 36 or 39 and gradually tapered in width 
toward an open end thereof. As described above, since 
the first and second metering nozzles 36 and 39 consti- 
tuted by the relatively narrow portions of the second and 

5 third channels 37 and 40, respectively, are inclined rela- 
tive to the ejecting nozzle 33, the ejecting nozzle 33 is 
interposed between the first and second metering noz- 
zles 36 and 39 such that the discharge openings of 
these nozzles are arranged adjacent to each other at 

w one end face of the base plate 31 . 

Meanwhile, the base plate 31 and the diaphragm 
41 may be made of metal such as nickel and stainless 
steel, a ceramic material such as glass and silicon, or a 
plastic material such as polyimide and polyethylene 

15 terephthalate. The formation of the channels on the pri- 
mary surface 31 a of the base plate 31 can be performed 
by etching, injecting-molding or other adequate meth- 
ods depending upon the kind of material used therefor. 
In this embodiment, in order to prevent natural mix- 

20 ing of the ink 6 and the transparent solvent 4 during the 
stand-by period, the first and second metering nozzle 
36 and 39 and the ejecting nozzle 33 are separately dis- 
posed and a distance d between the discharge opening 
of the ejecting nozzle 33 and the discharge opening of 

25 the first or second metering nozzle 36 or 39 is limited to 
the same range as described in the afore- mentioned 
Embodiment 1. Similarly, an opening area S1 of the dis- 
charge opening of the ejecting nozzle 33 and an open- 
ing area S2 of the discharge opening of the first or 

30 second metering nozzle 36 and 39 are so determined 
as to satisfy the same conditions as described in the 
afore-mentioned Embodiment 1. In addition, the dis- 
charge openings of the ejecting nozzle 33 and the first 
and second metering nozzles 36 and 39 may be of var- 

35 ious shapes as mentioned in Embodiment 1 . 

In the printing device according to this embodiment, 
the diaphragm 41 is provided, at respective positions 
opposed to the diluent feed passage 32 and the first and 
second ink feed passages 35 and 38, with laminate- 

40 type piezo-electric elements 42, 43 and 44 as pressure- 
applying means. 

Incidentally, the printing device according to this 
embodiment can be operated in substantially the same 
manner as described in Embodiment 1. That is, one 

45 medium supplied from the ejecting nozzle 33 is mixed 
with the other medium supplied from the first metering 
nozzle 36 and/or the second metering nozzle 39 and 
the resultant fluid mixture is ejected toward a recording 
medium such as paper. 

so In the printing device of this embodiment, when the 
first and second ink feed passages 35 and 38 are 
charged with ink having the same color tone and the 
same concentration, it is possible to supply a given 
amount of ink metered through either or both of the first 

55 and second metering nozzles. In such a construction, 
the fluid mixture having a high ink concentration can be 
ejected by supplying the metered ink through both the 
first and second metering nozzles. In general, if a pres- 
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sure-applying means such as a piezoelectric element is 
employed under a high-power condition, there is a ten- 
dency that its responsibility to a pulse width of a supply 
voltage and the voltage level is deteriorated. Accord- 
ingly, if the formation of the fluid mixture having a high 
ink concentration is made by using a single metering 
nozzle, deterioration of the mixing accuracy is likely to 
occur. To the contrary, in the printing device according 
to the present embodiment, a given amount of ink 
metered is supplied from both the first and second 
metering nozzles 36 and 39 so that the deterioration of 
the mixing accuracy does not occur but it is rather 
improved, whereby print images with a high accuracy 
can be obtained. 

In addition, in the printing device according to the 
present embodiment, when the first and second ink feed 
passages 35 and 38 can be charged with ink composi- 
tions having the same color tone but different ink con- 
centrations, metering of ink in the fluid mixture to be 
ejected can be performed by selecting either one of the 
first and second metering nozzles 36 and 39 depending 
upon intended concentration of the fluid mixture. This 
permits a wider dynamic range of the concentration of 
the fluid mixture and a higher resolution of the print 
images recorded than those obtained in the conven- 
tional printing devices. 

Furthermore, in the printing device according to the 
present invention, when the first and second ink feed 
passages 35 and 38 are charged with ink compositions 
having different color tones, two kinds of fluid mixtures 
each composed of diluent and either one of ink compo- 
sitions having different color tones can be selectively 
ejected from the single nozzle unit. This enables reduc- 
tion in total number of nozzles and size of the printing 
device. In this case, when the different ink compositions 
are supplied from the metering nozzles at the same 
time, it is possible to eject the fluid mixture having a 
mixed color tone. 

Embodiment 6: 

This embodiment shows a printing device which is 
also a combination of the end -face type having no ori- 
fice plate, and the non-premixing type having a plurality 
of metering nozzles. 

Such a printing device has substantially the same 
configuration as that of the printing device described in 
Embodiment 5. 

That is. as shown in Figs. 12 and 13, a primary sur- 
face 51a of a base plate 51 is grooved to form a first 
channel 54 which defines a diluent feed passage 52 for 
the transparent solvent as a diluent and an ejecting noz- 
zle 53 communicated with the diluent feed passage 52, 
a second channel 57 which defines a first ink feed pas- 
sage 55 and a first metering nozzle 56 communicated 
with the first ink feed passage 55, and a third channel 60 
which defines a second ink feed passage 58 and a sec- 
ond metering nozzle 59 communicated with the second 



ink passage 58. The first channel 54 is so arranged as 
to be interposed between the second and third chan- 
nels 57 and 60. The first to third channels are covered 
with an oscillation plate 41 adhered onto the primary 

5 surface 51a of the base plate 51 to finally define the 
respective ink feed and diluent feed passages and the 
ejecting and metering nozzles. 

In the printing device of this embodiment, as shown 
in Figs. 13 and 1 4, the base plate 51 is further provided, 

10 on a back surface 51b thereof opposite to the primary 
surface 51a, with a fourth channel 64 which defines a 
third ink feed passage 62 and a third metering nozzle 63 
communicated with the third ink feed passage 62. The 
fourth channel 64 on the back surface 51b is disposed 

75 in an opposed relation to the first channel 54 on the pri- 
mary surface 51a. The fourth channel 64 is covered with 
an oscillation plate 65 to finally define the third ink feed 
passage 62 and the third metering nozzle 63. 

Similar to the preceding embodiments, in the print- 

20 ing device of this embodiment, the transparent solvent 
as a diluent is supplied through the diluent feed pas- 
sage 52 to the ejecting nozzle 53 and the ink is supplied 
through the first, second and third ink feed passages 55, 
58, and 62 to discharge opening of the first, second and 

25 third metering nozzles 56, 59 and 63, respectively. 

The first, second and third channels 54, 57 and 60 
may each have a similar shape to those of the first, sec- 
ond and third channels 34, 37 and 40 of the afore-men- 
tioned Embodiment 4, respectively. Similarly, the fourth 

30 channel may be of an approximately droplet shape in 
top plan and has a relatively wide portion which defines 
the third ink feed passage 62 and a relatively narrow 
portion which defines the third metering nozzle 63. As a 
result, the ejecting nozzle 53 is so arranged as to be 

35 interposed between the first and second metering noz- 
zles 56 and 59 and opposed to the third metering nozzle 
63 in the direction of a thickness of the base plate 51 . 

Meanwhile, the base plate 51 and the diaphragms 
61 and 65 may be made of the same materials as those 

40 described in the preceding Embodiment 5. The forma- 
tion of the channels on the primary and back surfaces of 
the base plate 51 can be also performed in the same 
manner as described in Embodiment 5. 

In the printing device of this embodiment, in order to 

45 prevent natural mixing of the ink 6 and the transparent 
solvent 4 during the stand-by period, the first, second 
and third metering nozzles 56, 59 and 63 and the eject- 
ing nozzle 53 are separately disposed and a distance d 
between the discharge opening of the ejecting nozzle 

so 53 and the discharge opening of each of the first, sec- 
ond and third metering nozzles 56. 59 and 63 is limited 
to the same range as described in the afore-mentioned 
Embodiment 1 . Similarly, an opening area S1 of the dis- 
charge opening of the ejecting nozzle 53 and an open- 

55 ing area S2 of the discharge opening of each of the first, 
second and third metering nozzles 56, 59 and 63 are so 
determined as to satisfy the same conditions as 
described in the afore-mentioned Embodiment 1. In 
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addition, the discharge openings of the ejecting nozzle 
53 and the first, second and third metering nozzles 56, 
59 and 63 may be of various shapes as described 
above, though there is some limitation. 

In the printing device according to this embodiment, s 
the diaphragm 61 is provided, at respective positions 
opposed to the diluent feed passage 52 and the first and 
second ink feed passages 55 and 58, with laminate- 
type piezo-electric elements 66, 67 and 68 as pressure- 
applying means and the oscillation plate 65 is provided, 
on an outside surface thereof opposed to the third ink 
feed passages 62, with laminate-type piezo-electric ele- 
ments 69 as a pressure-applying means 

Incidentally, the printing device according to this 
embodiment can be operated in substantially the same 
manner as described in Embodiment 1. That is, one 
medium supplied from the ejecting nozzle 53 is mixed 
with the other medium supplied from at least one of the 
first, second and third metering nozzles 56, 59 and 63 
and the resultant fluid mixture is ejected toward a 
recording medium such as paper. 

In the printing device of this embodiment, the first, 
second and third ink feed passages 55, 58, and 62 are 
charged with ink having the same color tone and the 
same concentration, it is possible to supply a given 
amount of ink metered through either or both of the first, 
second and third metering nozzles. Alternatively, the 
first, second and third ink feed passages 55, 57, and 62 
can be charged with ink compositions which are the 
same in color tone thereof but different in concentration 
from each other. This permits attainment of the same 
effects as described in Embodiment 5. 

in addition, in the printing device according to the 
present embodiment, if the first, second and third meter- 
ing nozzles are respectively supplied with ink composi- 
tions having different color tones, e.g., yellow, magenta 
and cyan, fluid mixtures each composed of diluent and 
either one of ink compositions having different color 
tones can be selectively ejected from the single nozzle 
unit. This enables reduction in total number of nozzles 
and size of the printing device. In this case, when the 
different ink compositions are supplied from the meter- 
ing nozzles at the same time, it is possible to eject the 
fluid mixture having various mixed color tones whereby 
a full-colored print images can be obtained. 

Embodiment 7; 

This embodiment shows a printing device which is 
also a combination of the end-face type having no ori- 
fice plate, and the non-premixing type having a plurality 
of metering nozzles. 

Such a printing device has substantially the same 
configuration as that of the printing device described in 
Embodiment 5. 

That is, as shown in Figs. 15 and 16, a primary sur- 
face 71a of a base plate 71 is grooved to form a first 
channel 74 which defines a diluent feed passage 72 for 



the transparent solvent as a diluent and an ejecting noz- 
zle 73 communicated with the diluent feed passage 72, 
a second channel 77 which defines a first ink feed pas- 
sage 75 and a first metering nozzle 76 communicated 
with the first ink feed passage 75, and a third channel 80 
which defines a second ink feed passage 78 and a sec- 
ond metering nozzle 79 communicated with the second 
ink passage 78. The first channel 74 is so arranged as 
to be interposed between the second and third chan- 
nels 77 and 80. The first to third channels are covered 
with an oscillation plate 81 adhered onto the primary 
surface 71 a of the base plate 71 to finally define the 
respective ink feed and diluent feed passages and the 
ejecting and metering nozzles. 

In the printing device of this embodiment, as shown 
in Figs. 16 and 1 7, the base plate 71 is further provided, 
on a back surface 71b thereof opposite to the primary 
surface 71a, with a fourth channel 84 which defines a 
third ink feed passage 82 and a third metering nozzle 83 
communicated with the third ink feed passage 82, and a 
fifth channel which defines a fourth ink feed passage 85 
and a fourth metering nozzle 86 communicated with the 
fourth ink feed passage 85. The fourth and fifth chan- 
nels 84 and 87 on the back surface 71b are disposed in 
an opposed relation to the second and third channel 77 
and 80 on the primary surface 71a, respectively. In addi- 
tion, the fourth and fifth channels 84 and 87 are covered 
with an oscillation plate 88 adhered to the back surface 
71b of the base plate 71 to finally define the third and 
fourth ink feed passage 82 and 85 and the third and 
fourth metering nozzle 83 and 86. 

Similar to the preceding embodiments, in the print- 
ing device of this embodiment, the transparent solvent 
as a diluent is supplied through the diluent feed pas* 
sage 72 to the ejecting nozzle 73 and the ink is supplied 
through the first, second, third and fourth ink feed pas- 
sages 75, 78, 82 and 85 to discharge openings of the 
first, second, third and fourth metering nozzles 76, 79, 
83 and 86, respectively. 

The first, second and third channels 74, 77 and 80 
may have similar shapes to those of the first, second 
and third channels 34, 37 and 40 of the afore-mentioned 
Embodiment 5, respectively. The fourth and fifth chan- 
nels 84 and 87 may have approximately droplet shapes 
in top plan which correspond respectively to the shapes 
of the second and third channels 77 and 80 and are 
each formed with a relatively wide portion which defines 
the third or fourth ink feed passage 82 or 85 and a rela- 
tively narrow portion which defines the third or fourth 
metering nozzle 83 or 86. 

As a result, the ejecting nozzle 73 is so arranged as 
to be interposed between the first and second metering 
nozzles 76 and 79. Besides, the first and second meter- 
ing nozzles 76 and 79 are so arranged as to be opposed 
to and aligned with the third and fourth metering nozzles 
83 and 86 in the direction of a thickness of the base 
plate 71 . 

Meanwhile, the base plate 71 and the diaphragms 
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81 and 88 may be made of the same materials as those 
used in the preceding Embodiment 5. The formation of 
the channels on the primary and back surfaces 71a and 
71 b of the base plate 71 can be performed in the same 
manner as described in Embodiment 5. 5 

In the printing device of this embodiment, in order to 
prevent natural mixing of the ink 6 and the transparent 
solvent 4 during the stand-by period, the first, second, 
third and fourth metering nozzles 76, 79, 83 and 86 and 
the ejecting nozzle 73 are independently disposed and 10 
a distance d between the discharge opening of the 
ejecting nozzle 73 and the discharge opening of each of 
the first, second, third and fourth metering nozzles 76, 
79, 83 and 86 is limited to the same range as described 
in the afore-mentioned Embodiment 1. Similarly, an 15 
opening area S1 of the discharge opening of the eject- 
ing nozzle 73 and an opening area S2 of the discharge 
opening of each of the first, second, third and fourth 
metering nozzles 76, 79, 83 and 86 are so determined 
as to satisfy the same conditions as described in the 20 
afore-mentioned Embodiment 1. In addition, the dis- 
charge openings of the ejecting nozzle 73 and the first, 
second, third and fourth metering nozzles 76, 79, 83 
and 86 may have various shapes as described in the 
preceding embodiments, though there is some limita- 25 
tion due to the fact that they must be defined by the 
respective channels and the diaphragms 81 and 88. 

In the printing device according to this embodiment, 
laminate-type piezo-electric elements 89. 90 and 91 as 
pressure-applying means are provided on the oscilla- 30 
tion plate 81 at the respective positions corresponding 
to the diluent feed passage 72 and the first and second 
ink feed passages 75 and 78. In addition, laminate-type 
piezoelectric elements 92 and 93 also serving as pres- 
sure-applying means are provided on the oscillation 35 
plate 88 at the respective positions corresponding to the 
third and fourth ink feed passages 82 and 85. 

Incidentally, the printing device according to this 
embodiment can be operated in substantially the same 
manner as described in Embodiment 1. That is, one 40 
medium supplied from the ejecting nozzle 73 is mixed 
with the other medium supplied from at least one of the 
first, second, third and fourth metering nozzles 76, 79, 
83 and 86 and the resultant fluid mixture is ejected 
toward a recording medium such as paper. 45 

In the printing device of this embodiment, the first, 
second, third and fourth ink feed passages 75, 78, 82 
and 85 are charged with ink compositions having the 
same color tone and the same concentration. Alterna- 
tively, the first, second, third and fourth ink feed pas- so 
sages 75, 78, 82 and 85 can be charged with ink 
compositions having the same color tone but different 
concentrations. This permits attainment of the same 
effects as described in Embodiment 5. 

In addition, in the printing device according to the 55 
present embodiment, if the first, second, third and fourth 
metering nozzles are respectively supplied with ink 
compositions having different color tones, e.g., yellow. 



magenta, cyan and black, various fluid mixtures, which 
are each composed of the diluent and either one of ink 
compositions having different color tones, can be selec- 
tively ejected from the single nozzle unit. This enables 
reduction in total number of nozzles and size of the 
printing device. In this case, when the different ink com- 
positions are supplied from the metering nozzles at the 
same time at proper proportions, it is possible to eject 
the fluid mixture having various mixed color tone 
whereby a full-colored print images can be obtained. 

The afore-mentioned embodiments are only illus- 
trative and therefore not intended to limit a scope of the 
present invention. As will be apparently understood, 
various changes and modifications can be made with- 
out departing from the sprits and scope of the present 
invention. 

For instance, in almost all of the afore-mentioned 
embodiments, the ejecting nozzle and the metering 
nozzles are so arranged that center lines of the latter 
intersects that of the former. However, the present 
invention is not restricted to such a particular arrange- 
ment. For example, the center lines of the ejecting and 
metering nozzles can be disposed in skewed relation or 
parallel to each other. 

As described above, in a printing device according 
to the present invention, since metering and ejecting 
nozzles are provided separately from each other, there 
is no likelihood that ink and a diluent therefor are mixed 
together in a stand-by condition of the printing device 
whereby it is surely prevented to cause natural mixing of 
the ink and the diluent upon ejection of the fluid mixture. 
In addition, This enables simplified construction of the 
printing device and permits stable mixing and ejecting 
operations of the fluid mixture composed of the ink and 
the diluent without complicated mechanisms such as 
valves, which leads to simplification of manufacturing 
processes and reduction in its manufacturing cost. 

Besides, in accordance with the present invention, 
since a distance d between discharge openings of the 
metering and ejecting nozzles is limited to a particular 
range, a good metering responsibility to fluid to be 
metered can be obtained and improved mixing and 
ejecting operations for the fluid mixture composed of the 
ink and the diluent can be surely performed. 

Claims 

1 . A printing device comprising an ejecting nozzle with 
a first discharge opening and a metering nozzle 
with a second discharge opening, which are pro- 
vided separately from each other to feed two kinds 
of fluids through said first and second discharge 
openings, respectively, said two kinds of fluids 
being mixed together to form a fluid mixture to be 
ejected toward a recording medium, 

wherein a distance d between said first and 
second discharge openings of said ejecting and 
metering nozzles is in the range of 0 <, d <, 5V(S1) 
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where S1 stands for an opening area of said first 
discharge opening of said ejecting nozzle. 

2. The printing device as claimed in claim 1 , wherein 
said opening area S1 of said first discharge open- 
ing of said ejecting nozzle is in the range of 50 < S1 
<, 40,000 ^m 2 

3. the printing device as claimed in claim 1, wherein 
said second discharge opening has an opening 
area S2 and the ratio of the opening area S2 to the 
opening area S1 is in the range of 5/1 0,000 ^ S2/S1 

<M0. 

4. the printing device as claimed in claim 1, wherein 
said two kinds of fluids are ink and a diluent, 
respectively. 

5. A printing device comprising an ejecting nozzle 
having a first discharge opening and a plurality of 
metering nozzles each having a second discharge 
opening, which are provided separately from each 
other to feed fluids through said first and second 
discharge openings, said fluids being mixed 
together to form a fluid mixture to be ejected toward 
a recording medium, 

wherein a distance d between said first dis- 
charge opening of said ejecting nozzle and said 
second discharge opening of each of said plurality 
of metering nozzles is in the range of 0 < d <> 5V(S1) 
where S1 stands for an opening area of said first 
discharge opening of said ejecting nozzle. 

6. The printing device as claimed in claim 5, wherein 
said opening area S1 of said first discharge open- 
ing of said ejecting nozzle is in the range of 50 £ S1 
<, 40,000 jim 2 . 

7. The printing device as claimed in claim 5, wherein 
said second discharge opening has an opening 
area S2 and the ratio of the opening area S2 to the 
opening area S1 is in the range of 5/10,000 < S2/S1 

<; 10. 

8. The printing device as claimed in claim 5, wherein 
said ejecting nozzle is adapted to supply a diluent 
and said plurality of metering nozzles are adapted 
to supply different ink compositions which are the 
same in color tone and different in concentration 
from each other. 

9. The printing device as claimed in claim 5, wherein 
said ejecting nozzle is adapted to supply a diluent 
and said plurality of metering nozzles are adapted 
to supply different ink compositions which are differ- 
ent in color tone from each other. 

10. The printing device as claimed in claim 5, wherein 



said ejecting nozzle is adapted to supply a diluent 
and said plurality of metering nozzles are adapted 
to supply ink compositions which are the same in 
both color tone and concentration. 

5 

PatentansprQche 

1. Druckvorrichtung mit einer AusstoBduse mit einer 
ersten Auslassoffnung sowie einer Dosierduse mit 

10 einer zweiten Auslassoffnung, die getrennt vonein- 
ander vorhanden sind, um zwei Arten von Flussig- 
keiten durch die erste bzw. zweite Auslassoffnung 
zuzufuhren, wobei diese zwei Arten von Flussigkei- 
ten miteinander gemischt werden, um ein zu einem 

15 Aufzeichnungstrager auszustoBendes Flussigkeits- 
gemisch zu bilden, 

wobei der Abstand d zwischen der ersten und 
zweiten Auslassoffnung der AusstoB- und der 
20 Dosierduse im Bereich 0 <, d <, 5V(S1) liegt, 

wobei S1 fur die Offnungsflache der ersten 
Auslassoffnung der AusstoBduse steht. 

2. Druckvorrichtung nach Anspruch 1 , bei der die Off- 
25 nungsflache S1 der ersten Auslassoffnung der Aus- 
stoBduse im Bereich 50 < S1 <> 40000 um 2 liegt. 

3. Druckvorrichtung nach Anspruch 1, bei der die 
zweite Auslassoffnung eine Offnungsflache S2 auf- 

30 weist und das Verhaltnis aus der Offnungsflache S2 
zur Offnungsflache S1 im Bereich 5/10000 < S2/S1 
<, 10 liegt. 

4. Druckvorrichtung nach Anspruch 1 , bei der die zwei 
35 Arten von Flussigkeiten Tinte und ein Verdun- 

nungsmittel sind. 

5. Druckvorrichtung mit einer AusstoBduse mit einer 
ersten Auslassoffnung sowie mehreren Dosierdu- 

40 sen mit jeweils einer zweiten Auslassoffnung, die 
getrennt voneinander vorhanden sind, um durch die 
ersten und zweiten Auslassoffnung en Flussigkeiten 
zuzufuhren, die miteinander gemischt werden, um 
ein zu einem Aufzeichnungstrager auszustoBendes 

45 Flussigkeitsgemisch zu bilden, 

wobei der Abstand d zwischen der ersten Aus- 
lassoffnung der AusstoBduse und der zweiten 
Auslassoffnung jeder der mehreren Dosierdu- 
se sen im Bereich 0 <, d <, 5V(S1) liegt. wobei S1 
fur die Offnungsflache der ersten Auslassoff- 
nung der AusstoBduse steht. 

6. Druckvorrichtung nach Anspruch 5, bei der die Off- 
55 nungsflache S1 der ersten Auslassoffnung der Aus- 
stoBduse im Bereich 50 < S1 < 40000 \um 2 liegt. 

7. Druckvorrichtung nach Anspruch 5. bei der die 



10 



19 



EP 0 737 585 B1 



20 



zweite Auslassoffnung eine Offnungsf lache S2 auf- 
weist und das Verhaltnis aus der Offnungsf lache S2 
zur Offnungsf lache S1 im Bereich 5/10000 <, S2/S1 
< 10liegt. 

5 

8. Druckvorrichtung nach Anspruch 5, bei der die Aus- 
stoGduse so ausgebildet ist, dass sie ein Verdun- 
nungsmittel liefert, und die mehreren Dosierdusen 
so ausgebildet sind, dass sie verschiedene Tinten- 
zusammensetzungen liefern, die denselben Farb- 10 
ton aber von voneinander verschiedene 
Konzentrationen aufweisen. 

9. Druckvorrichtung nach Anspruch 5, bei der die Aus- 
sto&duse so ausgebildet ist, dass sie ein Verdun- is 
nungsmittel liefert, und die mehreren Dosierdusen 

so ausgebildet sind, dass sie verschiedene Tinten- 
zusammensetzungen liefern, die voneinander ver- 
schiedene Farbtone aufweisen. 

20 

1 0. Druckvorrichtung nach Anspruch 5. bei der die Aus- 
stoBduse so ausgebildet ist, dass sie ein Verdun - 
nungsmittel liefert und die mehreren Dosierdusen 
so ausgebildet sind, dass sie Tintenzusammenset- 
zungen liefern, die sowohl denselben Farbton als 25 
auch dieselbe Konzentration aufweisen. 

Revendications 

1. Dispositif d'impression comprenant une buse 30 
d'ejection ayant une premiere ouverture de 
decharge et une buse de mesure ayant une 
seconde ouverture de decharge, lesquelles sont 
realisees de fagon distincte Tune de I'autre pour 
delivrer deux types de fluide respectivement par 35 
I'intermediaire des premiere et seconde ouvertures 

de decharge, les deux types de f luides etant melan- 
ges ensemble pour former un melange fluide a 
ejecter vers un support d'enregistrement, 

dans lequel la distance d entre lesdites pre- 40 
mi ere et seconde ouvertures de decharge desdites 
buses de mesure et d'ejection est dans la plage de 
0 <, d <, 5V(S1) ou S1 designe une surface d'ouver- 
ture de ladite premiere ouverture de decharge de 
ladite buse d'ejection. 45 

2. Dispositif d'impression selon la revendication 1, 
dans lequel ladite surface d'ouverture S1 de ladite 
premiere ouverture de decharge de ladite buse 
d'ejection est dans la plage de 50 <, S1 ^40 000 so 
jim 2 . 

3. Dispositif d'impression selon la revendication 1, 
dans lequel ladite seconde ouverture de decharge 

a une surface d'ouverture S2 et le rapport de la sur- 55 
face d'ouverture S2 sur la surface d'ouverture S1 
est dans la plage satisfaisant a la relation 5/10 000 
<S2/S1 < 10. 



4. Dispositif d'impression selon la revendication 1, 
dans lequel lesdits deux types de fluid es sont res- 
pectivement de Tencre et un diluant. 

5. Dispositif d'impression comprenant une buse 
d'ejection ayant une premiere ouverture de 
decharge et une pluralite de buses de mesure, cha- 
cune ayant une seconde ouverture de decharge, 
lesquelles sont realisees de fagon distincte Tune de 
I'autre pour delivrer des fluides par I'intermediaire 
desdites premiere et seconde ouvertures de 
decharge, lesdits fluides etant melanges ensemble 
pour former un melange fluide a ejecter vers un 
support d'enregistrement, 

dans lequel la distance d entre ladite pre- 
miere ouverture de decharge de ladite buse d'ejec- 
tion et ladite seconde ouverture de decharge de 
chacune de ladite pluralite de buses de mesure est 
dans la plage de 0 <. d < 5V(S1) ou S1 designe une 
surface d'ouverture de ladite premiere ouverture de 
decharge de ladite buse d'ejection. 

6. Dispositif d'impression selon la revendication 5, 
dans lequel ladite surface d'ouverture S1 de ladite 
premiere ouverture de decharge de ladite buse 
d'ejection est dans la plage de 50 ^ S1 <, 40 000 
nm 2 . 

7. Dispositif d'impression selon la revendication 5, 
dans lequel ladite seconde ouverture de decharge 
a une surface d'ouverture S2 et le rapport de la sur- 
face d'ouverture S2 sur la surface d'ouverture S1 
est dans la plage satisfaisant a la relation 5/10 000 
<S2/S1 ^10. 

8. Dispositif d'impression selon la revendication 5, 
dans lequel ladite buse d'ejection est congue pour 
delivrer un diluant et ladite pluralite de buses de 
mesure est congue pour delivrer des compositions 
d'encre differentes qui ont la meme couleur et des 
concentrations differentes les unes des autres. 

9. Dispositif d'impression selon la revendication 5, 
dans lequel ladite buse d'ejection est concue pour 
delivrer un diluant et ladite pluralite de buses de 
mesure est concue pour delivrer des compositions 
d'encre differentes qui ont des couleurs differentes 
les unes des autres. 

10. Dispositif d'impression selon la revendication 5. 
dans lequel ladite buse d'ejection est congue pour 
delivrer un diluant et ladite pluralite de buses de 
mesure est congue pour delivrer des compositions 
d'encre differentes qui ont la meme couleur et la 
meme concentration. 
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